Movement disorders have been increasingly recognized in patients with HIV infection and may be due to distinct causes, as opportunistic infections or medication side effects for example. Parkinsonism, tremor and hemichorea have been more frequently noted in association with HIV and opportunistic infections. However, a variety of involuntary movements have already been described. We report a case of neurotoxoplasmosis in a patient with HIV infection who presented with a dystonic tic involving ocular, oral and cervical movements.
Introduction
In patients with human immunodeficiency virus (HIV) infection, neurological involvement is a common occurrence, possibly due to chronic immunosuppression and consequent opportunistic infections, direct neurotropic effects of HIV or even medication side effects [1] .
Movement disorders have been increasingly recognized and may appear as first symptoms of HIV or opportunistic infections. Clinically relevant movement disorders were identified in 3% of the patients with acquired immunodeficiency syndrome (AIDS) in a tertiary referral center, and, during a prospective follow-up, 50% of these patients developed tremor, parkinsonism or other extrapyramidal features [2] .
The exact frequency of these disorders has not been clearly established. Some studies report hemichorea-hemiballism as the most frequent abnormal movement in HIV patients [3, 4] ; however, it has also been described as the second abnormal movement after tremor and parkinsonism [5] .
Herein, we present a case of a woman who presented with a tic disorder which contributed to the diagnosis of HIV infection and neurotoxoplasmosis.
Case Report
A 30-year-old woman presented with a 3-month history of headache, vomiting and weight loss followed by clumsiness of her right arm and leg. One week before admission, uncontrollable movements of the neck started, which interfered with her activities. General physical examination disclosed oral candidiasis and a herpes zoster scar on the left T8-T10 dermatomes. Neurological examination showed mild pyramidal signs on the right side and upward gaze palsy. Stereotypic slow movements of the head with rotation to the right side were noted, causing an abnormal posture, accompanied by right deviation of gaze and mouth opening like a yawn (online suppl. video 1, www.karger.com/doi/10.1159/000322185). This movement disorder was preceded by a premonitory urge, with discomfort on the neck, which was relieved by cervical rotation. If asked to volitionally suppress this movement, it could be done for few seconds but would become worse later on.
Her brain CT and MRI showed bilateral basal ganglion granuloma using peripheral contrast enhancement and edema, which were suggestive of cerebral toxoplasmosis ( fig. 1) . HIV ELISA and Western blot were positive. CD4+ count was 28 cells/μl. Electroencephalogram recordings were normal, even during her abnormal movements. A routine blood sample revealed only positive anti-HCV serology.
Due to the clinical and complementary data, she was diagnosed with cerebral toxoplasmosis associated with HIV and hepatitis C virus infection. She was treated with sulfadiazine, pyrimethamine and folinic acid for 6 weeks, with partial clinical and radiological improvement.
In spite of the treatment, the involuntary movement persisted. It was interpreted as a complex dystonic tic involving the cervical, extraocular and oral musculature, occurring secondary to toxoplasmosis lesions involving the basal ganglia. Treatment was started with risperidone 1 mg/day, with full remission of her tic symptoms within 7 days.
Discussion
The aim of this report was to present a tic disorder, a rare occurrence in patients with HIV, highlighting that abnormal movements can give an important clue to HIV diagnosis or its complications, if recognized. Differential diagnosis is not easy, demanding subsidiary examinations and careful evaluation of the movement disorder phenomenology. Cervical dystonia is the most common form of focal dystonia [6] . Dystonia has been rarely reported in patients with AIDS [7, 8] , although it has been hypothesized that there are dopamine-related changes in patients with HIV infection that could increase the susceptibility to develop dystonia [9] . Factor et al. [8] reported 4 patients with dystonia and AIDS due to different causes, e.g. multifocal leukoencephalopathy, toxoplasmosis and drugs. The movement disorder of our patient resembled cervical dystonia, but the simultaneous oral and ocular movements, premonitory feelings and partial voluntary suppression of movements were against this hypothesis.
In our case, stereotypes were also considered for differential diagnosis especially due to the partial voluntary suppression of symptoms that the patient achieved, but there was a premonitory urge suggestive of tic disorder. Most cases of stereotypes are simple, with rocking, hugging, self-touching, patting, grunting, foot tapping, leg swinging and hair pulling [10] . Stereotypes are more common in children, mainly in the context of autism or other hereditary diseases, or even secondary to some drugs. The presence of this movement disorder has not been reported in patients with brain infections.
Paroxysmal dyskinesias can be dystonic or choreic, and occur suddenly and transiently in the absence of an altered level of consciousness, with complete recovery between attacks. There are few reports on this movement disorder in HIV patients [11] . It can be associated with neuronal injury and loss in the basal ganglia, but the exact mechanism has not been determined yet. In a series of 6 seropositive patients with paroxysmal dyskinesia, it was attributed to primary HIV infection or HIV-associated dementia [12] . It was not considered in this case, since the movement disorder was continuous, lacking a remission period.
Tics are unvoluntary movements induced either by an inner sensory stimulus, like needing to stretch a body part, or by an unwanted feeling or compulsion. They are characterized by sudden, often repetitive, movements, gestures and utterances that mimic fragments of normal behavior and are typically present in Tourette's syndrome. Tics may be classified as simple or complex, and as tonic, clonic or dystonic, according to their velocity and muscle contraction, isometric and isotonic [13] . They may resemble a number of movement disorders even of psychogenic nature. Its phenomenology, however, may help in the diagnosis, if carefully obtained.
Studies concerning the pathogenesis of tics have been mainly directed to Tourette's syndrome, and most of them point to an abnormality in frontal-subcortical pathways, which possibly causes a decreased inhibition of the motor cortex, but the exact mechanisms are still unknown. Preliminary functional MRI studies have shown significant changes in signal intensity in basal ganglia and thalamus, as well as in connected cortical regions. A hypothesis attributing tic pathophysiology to neurotransmitters pointed to a distinct level of dopaminergic changes, such as dopamine hyperinnervation, presynaptic dopa decarboxylase abnormality or even a postsynaptic involvement of the dopamine receptor. On the other hand, those dopamine abnormalities would not be sufficient to explain Tourette's syndrome, and many authors also ascribe serotonin a possible role [14] .
A summary of the results of those theories and studies converge to the fact that tics are related to cortical-striato-thalamo-cortical circuits, with decreased inhibition of the cortex. Previously, cases of tics or tourettism have been reported in the context of focal lesions, e.g. tumors involving basal ganglia and also multiple sclerosis lesions [15, 16] . The diagnosis reached after excluding the aforementioned differential diagnoses and considering the topography of lesions was dystonic tic. We believe that toxoplasma granulomas and perilesional edema involving basal ganglia can explain this movement disorder. Tic disorder was previously reported in the context of HIV infection in a patient with encephalopathy and transient motor and vocal tics [14] .
In conclusion, treating physicians should be aware that abnormal movements -even tics -may be a potential source for misdiagnosis in HIV patients and that the correct identification of the movement disorder supplemented with subsidiary examinations ruling out other differential diagnoses helps to establish the diagnosis and improve therapeutic outcomes.
